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i INK JET RECORDING HEAD 

Abstract: 

DBLEM TO BE SOLVED: To provide an ink jet recording head in which 
sstalk is reduced between adjacent pressure chambers and expected 
ejection can be attained stably. 

LUTION: Parailelogrammic pressure chambers 111 are arranged in a 
ality of rows. Pressure chambers in adjacent rows are shifted from 
h other such that a part delimited by two perpendiculars (f) and two 
I ridges (a) extending from an obtuse angle (e) between a long ridge (a) 
'a short inclining ridge (b) to the opposite long ridge (a) does not face 

major part of pressure chamber in other adjacent row in the direction 
pendicular to the ridge (a). When a voltage is applied to a discrete 
strode 210 provided in a piezoelectric actuator unit in correspondence 
i the pressure chamber 1 1 1 and the actuator unit is deformed with 
pect to one pressure chamber, the actuator unit deforms significantly 
i respect to the major part of the pressure chamber but its effect on 

adjacent pressure chamber can be suppressed because the major part 
:he adjacent pressure chamber is not present in the direction 
pendicular to the ridge (a) of the major part. 
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rim(s)] . . 

urn 1] Contiguity arrangement of two or more pressure rooms which connected the end to the regurgitation nozzle 
connected the other end to the ink source of supply, respectively is carried out mutually. It is the ink jet recording 
d which has arranged the actuator unit which has two or more pressure-producing parts corresponding to each of that 
jsure room ranging over said two or more pressure rooms. While approaching in parallel with mutual and arranging 
pressure room and ridgeline of the others which demarcate a part for the principal part mostly and adjoin between 
ridgelines of the parallel pair which counters said each pressure room The ink jet recording head characterized by to 
e been able to shift a part for the principal part of each pressure room mutually, and having arranged it in the 
ction parallel to said ridgeline. 

dm 2] In the ink jet recording head of claim 1 said two or more pressure rooms those with two or more trains, and 
i pressure room The parallelogram is made mostly, it consists of the 1st ridgeline of a pair parallel to the direction of 
rin, and the 2nd ridgeline of the pair which crossed to it - The part which counters in the direction right-angled to 
ual among the 1st ridgeline of said pair of said pressure room A part for the said division of said pressure room of 
ir trains, The ink jet recording head characterized by making smaller than spacing between the 1st [ of the pair of 
I pressure room ] ridgeline width of face which counters in said 1 st ridgeline and a right-angled direction, 
rim 3] In the ink jet recording head of claim 1 said two or more pressure rooms those with two or more trains, and 
h pressure room The parallelogram is made mostly, it consists of the 1st ridgeline of a pair parallel to the direction of 
lin, and the 2nd ridgeline of the pair which crossed to it - The ink jet recording head characterized by to have been 
j to shift the part which counters in the direction right-angled to mutual among the 1 st ridgeline of said pair of said 
ssure room so that it might not counter in a part for the said division and said 1st ridgeline of said pressure room of 
sr trains, and a right-angled direction, and having arranged. 

rim 4] In the ink jet recording head of claim 1 said two or more pressure rooms those with two or more trains, and 
h pressure room The parallelogram is made mostly, it consists of the 1st ridgeline of a pair parallel to the direction of 
rin, and the 2nd ridgeline of the pair which crossed to it - The ink jet recording head characterized by making the 
: which counters in the right-angled direction counter mutually among the 1st ridgeline of said pair of said pressure 
m with the part between the 2nd [ of said pressure room where other trains adjoin in the 1 st ridgeline and a right- 
led direction / said ] ridgeline. 

rim 5] It is the ink jet recording head which is the parallelogram in which said each pressure room has an acute-angle 
t in one ink jet recording head of claims 2-4, and is characterized by having the free passage hole which connects 
ti said ink source of supply the free passage hole connected with said regurgitation nozzle at one acute-angle part of 
parallelogram at the acute-angle part of another side, respectively. 

rim 6] It is the ink jet recording head characterized by the pressure-producing part of said actuator unit doing the 
log to said each pressure room mostly in one ink jet recording head of claims 1-5. 

aim 7] It is the ink jet recording head characterized by consisting of an electrode with which said actuator unit 
>resses an electrical potential difference to piezoelectric material and its piezoelectric material in one ink jet 
Drding head of claims 1-6, and the projection configuration of the electrode to said piezoelectric material forming 
1 pressure-producing part at least. 
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r AILED DESCRIPTION 



tailed Description of the Invention] 
31] 

Jd of the Invention] This invention relates to the ink jet recording head which records on a record medium by 

ithing out ink. 

D2] 

scription of the Prior Art] The ink jet recording head which carried out contiguity arrangement of two or more 
jsure rooms which have a regurgitation nozzle mutually, and carried out the laminating of the actuator unit which has 
mged two or more piezoelectric devices corresponding to each of that pressure room on the diaphragm of one sheet 
ging over two or more pressure rooms is known as conventionally indicated by JP,62-1 1 1758,A. Moreover, 
tiguity arrangement of two or more pressure rooms which have a regurgitation nozzle is carried out mutually, and 
ink jet recording head which has arranged the electrostrictive actuator of a laminating mold which has an electrode 
responding to each of that pressure room ranging over two or more pressure rooms is also known as indicated by 
M14654,A. 
03] 

)blem(s) to be Solved by the Invention] Although the part of the actuator corresponding to a pressure room deforms 
i concave or a convex, gives a pressure to ink and carries out the regurgitation of the ink from a nozzle by impressing 
slectrical potential difference to a piezoelectric device in the above-mentioned ink jet recording head Since each 
angular pressure room is arranged in parallel with mutual and the actuator is located ranging over those pressure 
ms, As shown in drawing 6 , it is not avoided that the part of the actuator corresponding to the next pressure room 
arms into an opposite direction in connection with deformation of the actuator 20 to one pressure room 1 1 by using 
upper limit of the septum 12 between pressure rooms as the supporting point. For this reason, when pressure 
:tuation [****/ un-] arises in the next ink of the pressure interior of a room and the regurgitation of the ink is carried 
to it from this pressure room after this, pressure fluctuation is overlapped and the so-called cross talk [ say / that the 
ected ink regurgitation is not obtained ] arises. 

04] Forming a pressure room in a rhombus, arranging alternately, and arranging many pressure rooms to high density 
idicated by JP,2-4429,B and JP,7-67803,B. Although deformation of an actuator stops being able to influence 
tually easily and two pressure rooms adjoined and located in a line in the angle of a rhombus can reduce the above- 
itioned cross talk if it does in this way Since two pressure rooms alternately shifted and located in the direction of 
it are making the ridgeline counter in parallel, like the conventional example indicated previously, deformation of the 
jator to one pressure room will also affect an adjoining pressure room, and will generate a cross talk. 
05] This invention reduces such a cross talk and aims at offering the ink jet recording head obtained by being 
rilized in the expected ink regurgitation. 
06] 

eans for Solving the Problem] In order to attain the above-mentioned purpose, in the ink jet recording head of 
ention concerning claim 1 Contiguity arrangement of two or more pressure rooms which connected the end to the 
urgitation nozzle and connected the other end to the ink source of supply, respectively is carried out mutually. It is 
ink jet recording head which has arranged the actuator unit which has two or more pressure-producing parts 
responding to each of that pressure room ranging over said two or more pressure rooms. While approaching in 
allel with mutual and arranging the pressure room and ridgeline of the others which demarcate a part for the principal 
t mostly and adjoin between the ridgelines of the parallel pair which counters said each pressure room, in the 
action parallel to said ridgeline, a part for the principal part of each pressure room can be shifted mutually, and is 
mged. 
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)7] By this configuration, if one of the pressure-producing parts is driven, the part of the actuator unit corresponding 
pressure room will deform, a pressure will be given to ink, and the regurgitation of the ink will be carried out from a 
zle. While approaching in parallel with mutual and arranging the pressure room and ridgeline of the others which 
larcate a part for the principal part mostly and adjoin between the ridgelines of the parallel pair which counters a 
;sure room By being able to shift a part for the principal part of each pressure room mutually, and arranging it in the 
ction parallel to said ridgeline Though the actuator unit is straddling two or more pressure rooms, deformation of the 
tator unit to one pressure room lessens influencing other pressure rooms which adjoin through a septum, and 
erating of a cross talk is suppressed. 

38] The ink jet recording head of claim 2 is set in the above-mentioned configuration. Said two or more pressure 
ns those with two or more trains, and each pressure room The parallelogram is made mostly, it consists of the 1st 
;eline of a pair parallel to the direction of a train, and the 2nd ridgeline of the pair which crossed to it - The part 
ch counters in the direction right-angled to mutual makes width of face which counters in a part for the said division 
said 1st ridgeline of said pressure room of other trains, and a right-angled direction smaller than spacing between 
1st [ of the pair of said pressure room ] ridgeline among the 1st ridgeline of said pair of said pressure room. By 
ig in this way, while arranging a pressure room in two or more trains at high density, a cross talk is stopped. 
39] Moreover, the ink jet recording head of claim 3 In the ink jet recording head of above-mentioned claim 1 said 
or more pressure rooms those with two or more trains, and each pressure room The parallelogram is made mostly, it 
sists of the 1st ridgeline of a pair parallel to the direction of a train, and the 2nd ridgeline of the pair which crossed to 
Among the 1st ridgeline of said pair of said pressure room, the part which counters in the direction right-angled to 
ual can be shifted so that it may not counter in a part for the said division and said 1st ridgeline of said pressure 
m of other trains, and a right-angled direction, and it arranges. By doing in this way, while arranging a pressure room 
wo or more trains at high density, a cross talk is stopped much more effectively. 

10] Furthermore, the ink jet recording head of claim 4 In the ink jet recording head of above-mentioned claim 1 said 
or more pressure rooms those with two or more trains, and each pressure room The parallelogram is made mostly, it 
sists of the 1st ridgeline of a pair parallel to the direction of a train, and the 2nd ridgeline of the pair which crossed to 
The part which counters in the right-angled direction is made to counter mutually among the 1st ridgeline of said 
• of said pressure room with the part between the 2nd [ of said pressure room where other trains adjoin in the 1 st 
;eline and a right-angled direction / said ] ridgeline. By doing in this way, while arranging a pressure room to high 
? sity at two or more trains, even if an actuator deforms greatly in a part for the principal part of a pressure room, 
;ct on an adjoining pressure room is lessened and a cross talk is stopped much more effectively. 
11] Moreover, in one ink jet recording head of claims 2-4, said each pressure room is a parallelogram which has an 
te-angle part, and the ink jet recording head of claim 5 is equipped with the free passage hole which connects with 
1 ink source of supply the free passage hole connected with said regurgitation nozzle at one acute-angle part of the 
allelogram at the acute-angle part of another side, respectively. That is, by making ink breathe out among the 
*onal lines of a parallelogram using propagation of the pressure wave in a long direction, allowances are given to the 
ting time amount of an actuator, and the specified quantity reservation of the deformation of an actuator is carried 

12] Moreover, in one ink jet recording head of claims 1-5, the pressure-producing part of said actuator unit is 
isidering as an analog mostly with said each pressure room, and the ink jet recording head of claim 6 gives a pressure 
ciently to a pressure room. 

13] Moreover, in one ink jet recording head of claims 1-6, the ink jet recording head of claim 7 consists of an 
strode with which said actuator unit impresses an electrical potential difference to piezoelectric material and its 
zoelectric material, and at least, the projection configuration of the electrode to said piezoelectric material is forming 
1 pressure-producing part, fluctuates the volume of a pressure room according to deformation of piezoelectric 
terial, and it gives a pressure. 
14] 

abodiment of the Invention] Hereafter, the gestalt of desirable operation of the ink jet recording head of this 
ention is explained according to a drawing. 

15] An ink jet recording head is the structure which carried out the laminating of the actuator unit 200 of a piezo- 
stric type, and was pasted up on the cavity unit 100 equipped with ink passage as shown in drawing 1 . Like what 
5 indicated by JP,62-1 1 1 758,A, the cavity unit 100 is the structure which pasted up and carried out the laminating of 
> or more plates 110, 120, 130, and 140 mutually, it equips the upper plate 1 10 with two or more pressure rooms 1 11 
i parallelogram mostly so that it may mention later, and it equips the plate 140 of the lowest layer with two or more 
urgitation nozzles 141 . The end of each pressure room 1 1 1 was connected to the regurgitation nozzle 141 through the 
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passage holes 121 and 131 drilled in plates 120 and 130, and the other end is connected to the manifold passage 132 
led in the plate 130 through the free passage hole 122 drilled in the plate 120. It extended in the direction which 
rsects perpendicularly with the space of drawing 1 , and connected with two or more pressure rooms 1 1 1 arranged in 
direction through the free passage hole 122, respectively, and the manifold passage 132 has connected the end to ink 
rces of supply, such as an ink tank. Moreover, the manifold passage 132 has been independent for every train of the 
isure room 111, and supplies the ink of a respectively different color to the pressure room of each train from an ink 
rce of supply. In addition, one manifold passage 132 can connect with two or more trains of the pressure room 111, 
can also supply the same ink as two or more of the trains. 

16] The actuator unit 200 like what was indicated by JP,3-1 14654,A among two or more electrostrictive ceramics 
sts 201 of a laminated structure Each pressure room 1 1 1, the corresponding individual electrode 210, and the 
imon electrode 220 that covers two or more whole individual electrodes 210 are inserted by turns. It is the structure 
ch made the part which performs polarization processing to the ceramic sheet inserted into the individual electrode 
and the common electrode 220, and is pinched by those electrodes, i.e., the electrostrictive ceramics sheet part of 
projection configuration of the individual electrode 210, the pressure-producing part. By impressing an electrical 
jntial difference between two or more individual electrodes 210 of the direction of a laminating, and the common 
rtrode 220, a pressure-producing part is elongated or contracted to the pressure room 111. It elongates, as an 
*rical potential difference is impressed by the ordinary state and a broken line shows all pressure-producing parts to 
pressure room 1 1 1 preferably, and electrical-potential-difference impression of the pressure-producing part which is 
ig to do the regurgitation of the ink is stopped, a pressure-producing part is returned evenly, the volume of the 
ssure room 1 1 1 is expanded, and ink is introduced into a pressure room from the manifold passage 132. By 
iressing an electrical potential difference again from the condition, and giving a pressure to the ink of the pressure 
m concerned, the regurgitation of the ink can be carried out from the regurgitation nozzle 141. Or a pressure can also 
pven to ink by making the pressure-producing part flat by the ordinary state, shrinking a pressure-producing part by 
Session of an electrical potential difference, stopping electrical-potential-difference impression, and returning a 
ssure-producing part evenly. Moreover, a pressure-producing part can be expanded by electrical-potential-difference 
session from a flat condition, and a pressure can also be given to ink. 

17] The actuator unit 200 is not inserted into an electrode, namely, equips the pressure room 1 1 1 and the opposite 
j with the layer of the ceramic sheet 202 which does not constitute a pressure-producing part, and, up, suppresses 
Donation of a pressure-producing part to them, and he is trying to make them deflect it to a pressure room side. 
1 8] In the gestalt of this operation, each pressure room 1 1 1 is carrying out the parallelogram mostly in the plan type, 
ihown in drawing 2 and dra win g 3 . That is, each pressure room 1 1 1 arranged nothing, and other pressure room and 
h ridgeline in on about 1 straight line for the configuration surrounded in the ridgeline a where an parallel pair is 
g, and the ridgeline b of the short parallel pair which inclined to it, and has made and arranged two or more trains and 
le. With the gestalt of this operation, each pressure room 1 1 1 of the train of a lengthwise direction has connected 
b the common manifold passage 132 in drawing. Between each pressure room, it has separated by the septum 112. 
19] It has the free passage hole 122 which connects to the acute-angle section d of another side the free passage hole 
which while makes in the long ridgeline a and the short ridgeline b, and is connected to the regurgitation nozzle 141 
be acute-angle section c in the manifold passage 132, respectively. That is, the regurgitation of ink is performed 
3ng the diagonal lines of a parallelogram using pressure propagation of a long direction. 

20] Having performed it above is based on the following reason. If the pressure room 1 1 1 is made to reduce when 
ink of the pressure interior of a room is made to produce pressure wave fluctuation and this pressure rises by 
.anding the pressure room 1 1 1 before carrying out the regurgitation of the ink as mentioned above, it is superimposed 
the pressure impressed to ink, and the regurgitation of the ink can be carried out efficiently. Before starting on a 
determined electrical potential difference, time amount will be taken, and if the above-mentioned distance is not 
ch short, it will stop being able to shorten the regurgitation period of ink, if distance between the two above- 
ntioned free passage holes 121,122 is shortened since the regurgitation period of ink is decided with the period of 
ssure wave fluctuation of ink, but doing at a period until the pressure of ink rises, since a piezoelectric device is a 
acitor electrically. For this reason, it is necessary to carry out the specified quantity reservation of the above- 
ntioned distance. Moreover, while carrying out the specified quantity reservation of the die length of a pressure 
m, and the width of face for the amount of displacement of the piezoelectric device as an actuator at a specified 
mtity **** sake, in order to arrange two or more pressure rooms to high density, the both ends of the longitudinal 
action of a pressure room are narrowed in the shape of a taper. 

21] The individual electrode 210 is made into an analog somewhat smaller than the projection configuration of the 
ssure room 111, therefore the pressure-producing part of an actuator also makes it the same configuration. Although 
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individual electrodes 210 do not necessarily need to be a pressure room and an analog, in order to make the pressure 
dor of a room produce efficient large pressure fluctuation, it is desirable that it is an above somewhat small analog. 
22] although the lead wire which supplies power to the individual electrode 210 is not illustrated ~ between the 
Erodes according to each (namely, location corresponding to a septum 1 12) — ** — it forms by screen-stencil etc. 
b the individual electrode 210 on the ceramic sheet 202 so that the edge of the actuator unit 200 may be arrived at 
r on. or the through hole which penetrates the ceramic sheet 202 between the electrodes according to each — ** — it 
ws on the top face of the actuator unit 200 later on. 

23] (Moreover, a part for the principal part of the pressure room 111, i.e., the part to which the ridgelines a and a of a 
g pair counter mutually in the direction of a right angle, (if it puts in another way further)) The rectangle part 
rounded by two perpendiculars f taken down from each obtuse angle e which Ridgelines a and b make to the long 
jeline a which counters it, respectively, and two long ridgelines a The taper part pinched by the ridgelines a and b of 
merits and demerits of two pressure rooms of the train which adjoins without countering in a part for this principal 
t, and Ridgeline a and the direction of a right angle of a pressure room of a train of adjoining others, and the septum 
: between the short ridgelines b and b of a pressure room are countered. That is, the principal part parts of an 
Dining pressure room can be mutually shifted in the direction parallel to the long ridgeline a, they are arranged, and 
amount of [ of the pressure room of an adjacent train ] principal part does not counter in the direction which 
srsects perpendicularly with a septum 12. 

24] it comes out that an actuator unit deforms greatly to the pressure room 111 in a part for the above-mentioned 
icipal part (rectangle part surrounded by Ridgelines a and a and Perpendiculars f and f), there is, and if the amount of 
an adjoining pressure room smell lever ] principal part has stood in a line in the extended direction of 
pendiculars f and f, as explained in drawing 6 , deformation of the actuator unit to one pressure room will reach the 
t pressure room. However, even if an actuator unit deforms greatly to a part for the principal part of a pressure room 
constituting as mentioned above, in the taper part of the pressure room which the actuator unit of the part between 
short ridgelines b and b of the pressure room of the adjoining train which counters a part for the variant part is being 
>d to the septum 12, and counters it, the effect of the pressure room on next is very small at that as for which the 
Drmation becomes empty and which is twisted. Therefore, a cross talk is lessened, from two or more pressure rooms, 
; stabilized and the expected ink regurgitation can be performed, respectively. 

25] Although drawing 4 shows the gestalt of other operations and was making the train from the gestalt of the 
rementioned operation in the extended direction of the long ridgeline a of a pressure room, it is making the train from 
gestalt of this operation in the extended direction of the short ridgeline b. thus, since the amount of [ of a pressure 
m ] principal part has not stood in a line in the extended direction of the above-mentioned perpendiculars f and f 
n if it carries out, a cross talk can be lessened like the gestalt of the aforementioned operation. 
26] Although the gestalt of other operations is shown further and the amount of [ of the above-mentioned pressure 
m ] principal part counters in a part for the principal part, and a part of other trains of a pressure room, drawjng„5 
3th of face g (part between the perpendiculars k and k mutually taken down from the obtuse angle e of other trains to 
1st ridgeline a) which counters in the 1st ridgeline and a right-angled direction is made smaller than the spacing h 
ween the 1st [ of the pair of a pressure room ] ridgeline. If it does in this way, a center comes to counter mostly with 
septum 1 12 between the short ridgelines b and b of the pressure room of other trains for the principal part of a 
ssure room, it is rare for deformation of the actuator unit in the pressure room of one train to influence to the pressure 
m of the train of another side, and it can lessen a cross talk. 

27] In addition, it not only carries out the laminating of two or more electrostrictive ceramics sheets like the gestalt 
>oth the above-mentioned implementation, but in the upper wall of the diaphragm and pressure room covering two or 
re pressure rooms, an actuator unit is what stuck the piezoelectric device which became independent for every 
ssure room, and other pressure generating components, and it can constitute it. 
28] 

feet of the Invention] As mentioned above the ink jet recording head of this invention other adjoining pressure rooms 
ow, while approaching in parallel with mutual and arranging the ridgeline of Perilla frutescens (L.) Britton var. 
pa (Thunb.) Decne. By having made it not adjoin and suit towards being able to shift a part for the principal part of 
h pressure room mutually in the direction parallel to the ridgeline, and the amount of [ of arrangement, i.e., two 
ssure rooms, ] principal part intersecting perpendicularly with a septum mostly Though the actuator unit is straddling 
i or more pressure rooms Influencing other pressure rooms where deformation of the actuator unit to one pressure 
m adjoins through a septum decreases, generating of a cross talk is suppressed, from two or more pressure rooms, it 
tabilized and the expected ink regurgitation can be performed, respectively. 

29] By moreover, the thing for which one acute-angle part of the pressure room of a parallelogram is equipped with 
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free passage hole which connects the free passage hole linked to a regurgitation nozzle with an ink source of supply 
le acute-angle part of another side, respectively Ink can be made to breathe out among the diagonal lines of a 
illelogram using propagation of the pressure wave in a long direction. The die length of the pressure room which 
s allowances to the starting time amount of an actuator as a result can be secured, and the specified quantity 
rvation of the deformation of an actuator can be carried out, and the good ink regurgitation can be performed. 
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f) fc/h*< VtzZb&VrWt.b-rZ'fl'fif^y 20 

<DW3fa b mf^—Mff>m 1 & , *-*Uc*fr LT 

3£M Ufc— *fcDB 2 co^iH t <b $ f S^^Fff E iaj^Sr 
* 9 , MlfHJEE^^CDMIS— *f ©0 1 <omffc<0 5 *> 

ft Lfcv* J: 5 K-f £>-£T8B* bfc n b b -*rz>-< s 
?i?^y h |H^^ y K 0 30 

sal ufc— at© ie 2 ©«& t &5 »$»ssp«iaia»Sr 
& Ltfc ?) s taiBjE^^oitjis-^f ©35 i <omm<o ? *> 

MESAS' Kfc*5V^-C, SfIIH#E^J^{4, Sfe^gR^-^^ 

i-s^frEja^-cfcoT, ^©wra©^©— ^©^ 

ME^-—;/ KtCSJV^T, fflflET 9 Y<T> 

[IMfj7] lf*35i~6 0V^n^©-r^^i?^s/ 50 
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2 

*> e> * 9 , '>*<n MiEjE®w^©«ffi©«i^;i* 

*« Ml E£E;*j3g£gB Sr L r v ^5 i i: Sr «r« i- S >r ^ 
Pi/^y ME^-^;y Ko 

[3&?li©fNaftffc?l§] 

[0 0 0 1] 

[0 0 0 21 

[tfcfc©&#f ] #BBB§ 62-111758 

©umifH 1 * lfec^si^JitciagLfcT^^^^-^ 

1 4 6 5 4-^k#{CfEife$tl<-CV^J; 51-, etttl/X/W 

fit—?/ Kt>*ne>turv>s„ 

[0 0 0 31 

l&Wtm&VX 5 fc-fSWH] ifrf^fs? ME 
JE^) £ T ^ ^ a ^— ^ COgB^-^s Qfl * it I- 

v-«Sfc», gl6^-TJ:5i-x 1 ocoff^i^ 1 1 icMT 
57^f a i-^ 2 0<D&mz.b t>*V\ BE^^WcDPB 
Si 2 coJhffiSr^t^i LT, WOff^SKWJKi-Sr^ 

[0 0 0 4] #<2fip2 -4 4 2 9#4iffi*3j:t5#^7 
- 6 7 8 0 3^$R(cfi s &t>&&mteiz.tel$.VX = f-&i 

M^2o©JI^^fi, T 9 <o%Mftttmz.%. 
muc<<t£<r > , ±&irvxh-?&1&%i.X*%?>*K =f 

-5 r i !^^2>„ 

[0 0 0 5] rcOotp/i^n^ h — ^SriS® 
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[0 0 0 6] 

^itmfc^itmkvm^ztt&^w&mm.^ ^©& 
^^,=z.yY^ mmm&<vi±?)^ * tna o ties 

MEft^y Kt?*>oT, fldK*ff*SSr, *t 

t ¥-nt£jj iri tcft s cur t ise-r 5„ 

[0 0 0 7] r ©«/&{;! <fc 9, ffi;ft?§£g&©lo£ra) 

[0 0 0 8] f»*JS 2<Ds(>? i?*. y \-W®.~- V Kilt, 

JErtvtc^tt L T3?^ Lfc— *f ©IS 2 <D«j» £ d»ib *£ £ f$l£ 
WEIja^Sr^Lf *5»), SfliEffi^^OStrlE— tt<?>m 1 30 
©fM6©5t>ffiSl»::ie^i**lftfc*ritO'r<5«^» fl&© 

lRl^*JV^T*flRji-5(iSr, tfJlBJE^fD— *f ©SB 1 ©^ 
[0 0 0 9] ffjftil 3 ©^f y MESSRS' 

KB, ±mm>km 1 ©^r ^ hte»^y ki-sjvn 

JUlfrfil b 1 ©«*£ i , tJltMLt^l 40 

Lfc— *t©a? 2 ©^t a^&afa^wegjaj^Srft l 
T*s t) , JtfllE/E;^©i!ulE-*J-©Sg l ©«ifc&© 5 *>«s 
^jS^^fRjjc^fpj-rsgB^^, «i©?!I©1KIBEE2j£© 

[0 0 10] f»*S4©'T^i?ij/hE®^ 
3/ K«, ±lBlf 1 ©-f ^ v 5 ^ y hCft^jy K(-*3 



#512 002-292860 
(P 2 0 0 2-2 9 2 8 6 0 A) 

4 

iLfe-»©B2 (D^iKl f S t$ spfj gg £ 4 

Lx*5tK Bfri2jE^^<DMia-*r<D^ 1 ©a*i© 5 *>*b 

Efc*a*#fafc#fa-t-S«R#«r, ^©S?l©«il&i:i£ 

2<omm<o&ftbftfazi£z> 0 ^<o&?[z.-rz>~b 

[0011] WM5©'fy^v ! ij'bE^5' 
Kfi»*3j 2~4©v ^Tih^ro-r ^ ^ h 12^^ y 

©e»SrfiJfflL.T^^^Srettti^-tir6r t-C, T^^^ 

[0 0 12] Sfc, BJ^JSe^WV^^y hBft^5» 
Kf*lf 1 ~ 5 ©V^-fn^©^ v 1 ^ 3/ HB»^5» 

[0013] *fc, ft ^ 7 ©W s' hCft^y 

miff's 1 ~ 6 ©V^Ti^^©^ MB^— -> 

-?:©JEEm*j-)|s|-{c«£ESrH]APi-5®^2:^P>>icO, {J> 

*< tfcMiBffim#3pf— ©mfii©Sf^^^*(FiBff^* 

©^« fritti* L TJE^J Sr##-T 5 C 
[0 0 14] 

[5IK©3IJS©^fig] WT, *5IB^©-f is hSB 

[0015] ^ i^oi 3/ MESAS' Ktt, El 1 
X.0^^?m&*ffi%-Z>* J r¥7- MOO© 
_h(C, JEISOT ^ f a x-:? ^ h 2 0 0 ?rf 1 L 

tr^Lfefliit-cfeSo # -f ^"r -f^.= 5'Mooii 1 

#MBg6 2- 1 1 1 7 5 8-^-<2i$R{c|E«^tvfct©i:lll 
«C> »©/W-M 1 0, 120, 130, 140 
Srti2(cgE#LTa^bfc«itt?, ±^©7*1/- M 1 

ot-te, J; 5tc(s(SWEg3a^©ffi^)^i 1 1 

Sr«««M»*., AT^WT'v- h 1 4 Otctt, «m©efc 
W/X/H 4 l=Hi;L5 0 #BEA^1 1 10-«(i, -7 
u— hi 20, 1 3 OK^fSLfciSiiTLl 2 1 , 13 1 

1 2 0(c^fS:Lfc51ii?Ll 2 2 Sr^bTXl^— M 3 0 
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®U\ ra*rft«cBB^JLfc*»©flE**l 1 lfc»ii?Ll 
2 2fc^LT*ift«x*«U — 48*>f:'**>'^*G> 

1 3 2 1tJEMl 1 l(^?ijrt{cja3iLT*5 9. #50© 

1 1 i©**<Dyij»cs8RL, **>m&>n\zmx,4^9 

[0 0 16] T# 9a.~v h 2 0 Ott, 10 

3- 1 1 4 6 5 4^«(2ilE*S*LfcfcOi:lll«fC 

#ff**l 1 1 *»JEbfcftBUII«2 10t «*fc<7>« 

bubs 210 -tz&mmm 220 

sic^jfu asuss2 1 0 t#mmm2 2 0 

ttfcftinsm r*tofc«WMi2 l 0(O««»R 

T?*>So a«*ra^**Ofl*J««2 1 0 £#iIS®2 

2 0 ^ora^mjBESrS3»Di"5r ifclj; 9, EE^dfeSBW: 20 
ffASl 1 lKi#LT»SH*fctt«aiM-ft. »*b< 

i i i t^bTfiRift-c^i- <t5^#!f bx*5^, -o* 

A»£tt«r¥tBfctt»U ffi^l 1 l(Dta«^l 

S*. m£E^Sr»JhbTJEA**»S:3pa^*»-t"5 

[0 0 17] T9*?~=>—9*-=.y h2 0 0it JEE;*^ 
1 1 1 tRMWK. «Wc**tbJfcV\ i-*to*>BE*» 

*««r«ritb*v^?5 h 2 o 2(om^m 

1&£^£J: 5f-bTi^S 0 
[0018] **Hfi©»«Ki3V^r , #ffi;fc^ Ill 40 
tt, 0 2Rtfi3l^t<t5l^ ¥H»«-*3l^-a£l£¥ 
tTE35a^SrbTV^S 0 -Tfcfcfc, #ffi;fcgl 1111 ¥ 

k*iLW©tM»«rlSHT— j«l*±Biife^ m$L<D?\L ft 
£rfcbTia?UbTV^ 0 **J6<z>»ffi-ett, Btctevvr 
«E*r^<oyijo#JBE^^l 1 1 *s#ai<D^~*— /^KiftK 
1 3 2{cg!JttbTV^5p #/±^fgte. HSI81 1 2^<t 

[0 0 19] fv«a «l«b^t- 50 
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6 

SB etc, nta/X/H 4 1 {cS«fc-rs*ii?Ll 2 1 Sr. 
fft#©«WS» d (C^-Tfc-A- K«K 1 3 2 »cSSR1-*jg 
ii?Ll 2 2£^ix^hJtx.;5o o*9. 3RfH3fl»«>» 
^<ft0 5*>*V^iR]<OffiAe«Sr$iJffibT, 4l/?<Dt± 
M*ft?o 

[0 0 2 0] ±m<0£ 5fcbfc<DB:* 2fc<Z>a*fc:<fc5o 

1 1 SrifcJcrsr t(-J:f9ff^^<D>r>^{-JE^^ 

r<DjGE;£2U2#b*:£t, ff^l 1 1 
£^/h£it3t ^f^^fcHiaPSix/t:£E*3fts«*Six, 

<dx\ _hiB 2 oco^gii?L i 2 i , i22m<Dmm^m< 

[0 0 2 1] MU*tt2 1 014, J£^l 1 
Vt£ 9 fc^b/h$V^tBffil^i: U Lf^otT^fax 
-*<DJEA»£»t>HC»»£bTi^ tt9U*K2 1 

1BCD X o \^'P b/jN$ V^ffilJg-C*>5 r bv\ 

[0022] fi«imc 210 ^nji&&ifcirz> v - m 
®^b#v^s N &msmm<Dm (^^mmi 1 

2 0 0(DWlcSf5 J: 5iC, iry ^ b 2 0 

2±fcHBBU«ffi2 1 0 t khtzx? v—>wmm\cxo 
TMt^o *fctt#ffl8U««<OlBfca3V^T-fe9 5 y9 
Xi/— b 2 0 2&MM'fZ>*/^—*—/i' : kkteoXT? 

3-^xL—?^~>y b 2 o oco±mz.m^m-to 

[0 0 2 3] ^fc, J±Jjm 111 i"fttot> 

(*6>K*flri"5t, «»a, bdS*-T#ttAe^6>* 
tU(C*f fnjf 5^V^j» a l^tl^fr&Z b/d 2 OOl^ 

m^mmb, bm<ommi 1 2kicttfa^x^z> e 

SoiSSH^HIl 2fcil2S5-r6*[SJ»c*tfiib3fcv^ 
[0 0 2 4] T^^^ai— ^^.^5/ b^JSEA^l 1 1 
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9*f-^—9^~y HM1 2«cB«S;ft/r*5?K 

[0 0 2 5] HI 4 ft, ft&^HJS^^Sr*i-fc<0"C. flff 

f , f <DM&XfalC&\,^XJ£X^<D^m&ft&&A,~?^ 
[0 0 2 61 B5H Se>icftfe<D*J£O^Sr^-rt<^ 

<Ofti»a^*5^>bfeSj»k, kH3<Dgfl#) §r N fc£im<D 
'-»<z>»l<o«i»IW<oKIHhJ:5fc/hS< LTV^* 0 r 

^jcojE^^osv^^b, bwopsiti 1 2 tMfa-rz> 

^■-s^ h<0^^ftk*<Z>^J<DiE^^tC*fbTj^«i--5r 

[0 0 2 7] &*5, T9*f-^—9*-~y M*. JiIEW 
HJK0>»tt<D J: 5 l-«£fc<£>J£11i? 5 5 s> * * f — b Srfll 

[0 0 2 8] 

[38W©«i*l £l±<D£5\z*;&9i<D>0*i?=.v ME 



^^(ommt^n^m^K^'T bursas, o£ 

UK 2o(OBE*SO*»»^PB«i«ffiS2S5i"**lRJ 

l^bt»»t5«10ffMK*ltSr i*/>4< 
[0 0 2 9] ^fTra3a^<DjBE^^O-^<Dfifta3 

[HI] ;^W©3**©JMB«r*-r>f ^i?:*? bflEflk 

•5>o 

[D2] IIll cDB-Bitate^l-:fc^TJl,fc¥KII]T?£> 

So 

[114] (!&©5ll6o»«iSr*i-BI2ffia©^ffiH-C*> 
[H5] Sfcfcteo||JI6©»«Sr*i-H2*iao 5 PffiH 
[B6] tt*©>f y ^ i^x y hEft^y K©««S:RW 

•tzmmmmxhZo 

10 0 ar^t^^a-^ js 

1 1 1 JBE^ 
a , b 

112 R§H 

12 1 ififfiJL 

12 2 }gal?L 

14 1 nfcttiy X/v 

2 0 0 T?^~=r.— ?*.~y V 
20 1 J±®ir^ ^ s/^v— h 
2 1 0 ttBUttS 
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[B5] 
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